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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a bright color 
display by making white the reflected light made 
incident on a liquid crystal pane! in a reflective 
display. 
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panel 140. A color filter 150, a lower side polarizing 
plate 160, a light diffusion plate 170, a reflective 
polarizing plate 180, a backlight 190 and a light 
reflection plate 200 are successively arranged on its 
lower side. Then the chromaticity of red, green and 
blue constituting the color filter 150 are set by 
making Rr, Rg and Rb, the distances between white 
points (0.310, 0.316) and colors R, G and B, satisfy 
relations 1 .6<Rr/Rg<3.8 and 1.6<Rb/Rg<3.8 and bright 
color displaying is attained by making the reflected 
light white. 
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CLAIMS 


[ClaimCs)] 

[Claim l] The liquid crystal panel which 
comes to insert liquid crystal between 
substrates. The 1st polarization means 
which is prepared in one aforementioned 
liquid crystal panel side, and separates 
an incident light according to the 
polarization component. An optical 
diffusion means for it to be arranged 
between the light reflex means prepared 
in the another side side of the 
aforementioned liquid crystal panel, and 
the aforementioned liquid crystal panel 
and the aforementioned light reflex 
means, and to have a forward -scattering 
property. It is the display equipped with 
the above, between the polarization 
means of the above 1st. and the 
aforementioned optical diffusion means A 
red system, The light filter which has the 
coloring field of a green system and a blue 
system is prepared. It considers as the 
white point (0.310 0.3 16). The 
aforementioned red system, the 
aforementioned green system, The 
chromaticity of the coloring field of the 
aforementioned blue system, respectively 
It (xr. yr). G (xg, yg). When ii is referred 
to as B (xg. yg) and distance of the white 
point and R, distance of the white point 
and G, and distance of the white point 
and B are set to Rr, Rg. and Rb. 
respectively, it is characterized by filling 


the relation of 1 .fi<Rr/Rg<3.8 and 
l.(i<Rb/Rg<3.8. 

[Claim 2] Display characterized by 
establishing the 2nd polarization means 
which separates an incident light 
according to the polarization component 
between the aforementioned liquid 
crystal panel and the aforementioned 
light reflex means in display according to 
claim 1. 

[Claim 3] It is the display characterized 
by absorbing mostly the light of the 2nd 
linearly polarized light component which 
t he polarization means of the above 2nd 
makes penetrate the light of the 1st 
linearly polarized light component mostly 
in display according to claim 2. and 
intersects perpendicularly with 
aforementioned one linearly polarized 
light component mostly. 
[Claim 4] It is prepared between the 
polarization means of the above 2nd, and 
the aforementioned light reflex means, 
and the light of the 1st linearly polarized 
light component is made to penetrate 
mostly in display according to claim 2. 
Display which it comes to have the 
reflective polarizer which reflects mostly 
the light of the 2nd linearly polarized 
light component which intersects 
perpendicularly with aforementioned one 
linearly polarized light component mostly, 
and the transparency shaft of the 
aforementioned reflective polarizer and 
the transparency shaft of the polarization 
means of the above 2nd carry out 
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simultaneously coincidence, and is 
characterized by the bird clapper. 
[(Maim f)| It is the display characterized 
by being the reflective 1 polarizer which 
reflects mostly the light of the 2nd 
linearly polarized light component which 
the polarization means of the above 1 2nd 
makes penetrate the light of the 1st 
linearly polarized light component mostly 
in display according to claim 2. and 
intersects perpendicularly with 
aforementioned one linearly polarized 
Indit mniimnnnt mostly 
[Claim (>] It is the display which equips 
further the transparent material and this 
transparent material of a translucency 
with the lighting system which has the 
light source which can introduce light in 
display according to claim 1 to 5, and the 
aforementioned lighting system is 
arranged between the aforementioned 
optical diffusion means and the 
aforementioned light reflex means, and is 
characterized by the bird clapper. 
iClaim 7] The liquid crystal panel which 
comes to insert liquid crystal between 
substrates. The 1st polarization means 
which is prepared in oik* aforementioned 
liquid crystal panel side and separates 
an incident light according to the 
polarization component. The light reflex 
means prepared in the another side side 
of t he aforement ionod liquid crystal panel. 
An optical diffusion means for it to be 


aforementioned light reflex means, and to 
have a forward-scattering property. 
Display which ****. It is electronic 
equipment equipped with the above*, 
between the polarization means of the 
above 1st. and the aforementioned optical 
diffusion means A red system, The 1 light 
filter which has the coloring field of a 
green system anel a blue system is 
prepared. It considers as the white point. 
(().:}!() 0.31 (i). the ehromaticity of the 
e'oIe>ring fielel of the aforement ioneel red 
system, the 1 aforementioned green system, 
anel the aforementioned blue system, 
respectively R (xr, yr), C (xg, yg) anel H 
(xg, yg) -- carrying out - this white pennt 
■ this -- the distance of R - this white 
point - this - - the distance of G. anel this 
white point - this ■- the erase where 
distance of H is set to Rr, Rg, and Rb, 
respectively -- l.G<Rr/Rg< - it is 
characterized by filling the relation of 3.8 
and 1.0<Rb/Rg<3.8 


1)1 "PA ILK I) DESCRIPTION 


I Detailed Description of t he Invention] 

loom I 

[The 1 technical field to which invention 
belongs] this invention redates to the* 
electronic equipment using the display 
and it which perform the 
half-transparency rcflevtmn type display 
in which both for I both for / transparency 
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which display by reflecting outdoor 
daylight / type / the reflected type display 
which displays by reflecting especially 
outdoor daylight ] are possible about the 
electronic equipment which used display 
and it. 
[0002] 

[Description of the Prior Art] 
Conventionally, the reflected type which 
displays using outdoor daylight, and the 
penetrated type which irradiates light 
from the tooth back of a liquid crystal 
panel are shown in the display using the 
liquid crystal panel. 
[0003] Here, in the case of the display 
twisted to a reflected type, since the 
quantity of light of outdoor daylight 
decreases, a display will stop being able 
to be visible in a dark place easily. On the 
other hand, in the case of the display 
twisted to a penetrated type, only the 
part of the light source is not [ ** / 
according to / a bright place and a dark 
place ] / suitable for the portable display 
which operates especially by the cell by 
power consumption becoming large. 
[0004] Then, there is display twisted to 
the half-transparency reflection type in 
which the two ways of a reflected type 
and a penetrated type are possible. In 
this display, reflecting ilic outdoor 
daylight which carries out incidence from 
the display screen with the light reflex 
board in which it was prepared inside 
equipment, when using it in a bright 
place, the quantity of light which carries 


out outgoing radiation from the display 
screen using optical elements arranged 
on the optical path, such as liquid crystal 
and a polarizing plate, is controlled for 
every pixel, and the reflected type display 
is performed. 

[0005] On the other hand, irradiating 
light source light with the built-in light 
sources, such as a back light, from the 
rear-face side of a liquid crystal panel, in 
using the display concerned in a dark 
place, the quantity of light which carries 
out outgoing radiation from the display 
screen is controlled for every pixel using 
optical elements, such as liquid crystal 
mentioned above and a polarizing plate, 
and the penetrated type display is 
performed. 

[0006] Moreover, in display TN (Twisted 
Nematic) liquid crystal, STN 
(Super-Twisted Nematic) liquid crystal, 
etc. are used for the liquid crystal with 
which it filled up in the liquid crystal 
panel, by the existence of the voltage 
impressed to a pixel, the polarization 
shaft of liquid crystal is rotated and the 
transparency polarization shaft is made 
adjustable. 

[0007] Moreover, this invention persons 
reflected in the aforementioned 
polarizing plate the light which has the 
linearly polarized light component of the 
predetermined direction, and have 
applied for what has improved the 
luminosity at the time of a reflected type 
display to it by Japanese Patent 
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Application No. No. 02:*71<) I 1 1 to ] by 
using the reflective polarizing plate 
which makes this and the light which has 
a vertical linearly polarized light 
component mostly penetrate (henceforth 
the advanced technology). 
[0008] Furthermore, in performing color 
display a light filter is prepared in the 
inside of a liquid crystal panel, the 
reflected light is colored by passing this 
light filter, and it is performing color 
display. 

Inooo] 

[Problem(s) to be Solved by the 
Invention! However, in the display by the 
advanced technology mentioned above, 
when performing a reflected type display, 
the light which carried out incidence 
reflects with a light reflex board, and 
when outgoing radiation is carried out, a 
short wavelength component will be 
absorbed by the member pinched 
between the liquid crystal panel and the 
light reflex board, and it will be colored 
yellow by it. Furthermore, since various 
polarization members are pinched 
between the liquid crystal panel and the 
light reflex board, this thickness will 
become thick, the light which has a short 
wavelength component with this 
thickness will be absorbed more, and the 
light by which incidence was carried out 
will wear the yellow taste, and will be 
colored. 


that the color which wort 1 yellow is 
displayed and clear color display cannot 
be performed. 

|()()11 1 this invention is made in view of 
the situation mentioned above, and even 
if it is which a reflected type display and 
half-transparency reflection type display 
mode, it aims at offering the electronic 
equipment using the display and it which 
can realize bright skillful color display. 
100121 

[Means for Solving the Problem] In order 
to attain the above-mentioned purpose 
the display of this invention The 1st 
polarization means which is prepared 
between substrates at one 
aforementioned liquid crystal panel 
[ which comes to insert liquid crystal 1. 
and liquid crystal panel side, and 
separates an incident light according to 
the polarization component. In the 
display which has an optical diffusion 
means for it to be arranged between the 
light reflex means prepared in the 
another side side of the aforementioned 
liquid crystal panel, and the 
aforementioned liquid crystal panel and 
the aforementioned light reflex means, 
and to have a forward-scattering property 
Helwoen the polarization means of tin 1 
above 1st, and the aforementioned optical 
diffusion means, the light filter which has 
the coloring field of a red system, a green 
system, and a blue system is prepared. It 
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aforementioned green system. The 
chromaticity of the coloring field of the 
aforementioned blue system, respect ively 
R (xr, yr.), G (xg, yg), When it is referred 
to as B (xg, yg) and distance of the white 
point and R. distance of the 1 white point 
and (5, and distance of the white point 
and B are set to Rr, Rg, and Rb, 
respectively, it is characterized by filling 
the relation of 1 .G<Rr/Rg<3.8 and 
1.6<Rb/Rg<:3.8. 

[0013] According to the display of this 
invention, by setting up the chromaticity 
in each color of a light filter like ****, the 
light by which can make white the 
reflected light by which incidence is 
carried out to a light filter, and outgoing 
radiation is carried out from display can 
prevent wearing the yellow taste and 
being colored, and can perform clear color 
display. 

[0014] Moreover, in the mode of 1 of this 
invention, it is characterized by 
establishing the 2nd polarization means 
which separates an incident light 
according to the polarization component 
between a liquid crystal panel and the 
aforementioned light reflex means. 
[0015] According to the display of this 
mode, a light and darkness display is 
performed by carrying out polarization 
separation of the outdoor daylight which 
has penetrated the liquid crystal panel by 
the 2nd polarization means. 
[001(3] It is desirable to adopt a 
polarization means to absorb mostly the 


light of the 2nd linearly polarized light 
component which is made to penetrate 
the light of the 1st linearly polarized light 
component mostly and intersects 
perpendicularly with aforementioned one 
linearly polarized light component mostly 
as 2nd polarization means. 
[0017] Since the Ming display can be 
performed by performing a dark display, 
making the 2nd polarization means 
penetrate, and making it reflect after 
that by making the outdoor daylight 
which penetrated the liquid crystal panel 
by adopting such a polarization means 
absorb by the 2nd polarization means, 
the display which was very excellent in 
the contrast property is realizable. 
10018] It is prepared between the 
polarization means of the above 2nd, and 
the aforementioned light reflex means, 
and the light of the 1st linearly polarized 
light component is made to penetrate 
mostly in other modes of this invention. It 
comes to have the reflective polarizer 
which reflects mostly the light of the 2nd 
linearly polarized light component which 
intersects perpendicularly with 
aforementioned one linearly polarized 
light component mostly, and the 
t ransparency shaft of the aforementioned 
reflective polarizer and the transparency 
shaft of the polarization means of the 
above 2nd carry out simultaneously 
coincidence, and are characterized by the 
bird clapper. 

[0019] According to the display by this 
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mmkv the light of the 1 polarization 
direction equal to the transparency shaft 
orientations of a reflective polarizer 
penetrates a reflective polarizer among 
the light which carried out incidence. On 
the other hand, the light of the 
polarization direction equal to the 
reflective shaft of a reflective polarizer is 
reflected by the reflective polarizer. And 
it is reflected by the light reflex means 
and returns to a reflective polarizer again. 
And while repeating this reflection, any 
penetrate a reflective polarizer. That is. 
outgoing radiation of most light which 
carried out incidence will he carried out 
towards the 2nd polarization means as a 
light of the polarization direction equal to 
the transparency shaft orientations of a 
reflective polarizer. And the transparency 
shaft and transparency shaft of a 
reflective polarizer will penetrate the 2nd 
polarization means set up in parallel, and 
will carry out outgoing radiation of the 
light towards a liquid crystal panel. 
Therefore, the reflected type display in 
which the use efficiency of the light by 
which incidence is carried out was very 
excellent is realized. 
[0020| Moreover, as for the polarization 
means of the above 2nd. it is desirable 
that it is the reflective polarizer which 
reflects mostly the light of the 2nd 
linearly polarized light component which 
is math 1 to penetrate the light of the 1st 


aforementioned one linearly polarized 
light component mostly. 
[0021 1 Furthermore, according to other 
modes of this invention, the transparent 
material and this transparent material of 
a transluecncy are further equipped with 
the lighting system which has the light 
source which can introduce light, and the 
aforementioned lighting system is 
arranged between the aforementioned 
optical diffusion means and the 
aforementioned light reflex means, and is 
characterized bv the bird clapper. 
[0022| The display by this mode performs 
the transparency display by light source 
light, when dark, and when bright, it is 
involved in the so-called 
half-transparency reflection type display 
which can perform the reflected type 
display by outdoor daylight. According to 
the display of this mode, 
half-transparency reflection type display 
in which the reflected type display which 
parallax or color mixture 1 does not 
produce 1 is possible is realized. 
Furthermore, since the outgoing 
radiation light from the light source 1 fully 
diffuses by optical diffusion means to 
have a forward-scattering property also 
111 the case 1 of a peMietrated type display 
the effect that light can be irradiated 
uniformly is in a liquid crystal panel. 
[002^] Moreover, the 1 liepiid crystal panel 
with which the elevtronic equipment of 
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polarization moans which is prepared in 
one 1 aforementioned liquid crystal panel 
side, and separates an incident light 
according to the polarization component, 
In electronic equipment equipped with 
the display which has an optical diffusion 
means for it to be arranged between the 
light reflex means prepared in the 
another side side of the aforementioned 
liquid crystal panel, and the 
aforementioned liquid crystal panel and 
the aforementioned light reflex means, 
and to have a forward scattering property 
Between the polarization means of the 
above 1st, and the aforementioned optical 
diffusion means, the light filter which has 
the coloring field of a red system, a green 
system, and a blue system is prepared. It 
considers as the white point (0.310 0.31(0. 
the chromaticity of the coloring field of 
the aforementioned red system, the 
aforementioned green system, and the 
aforementioned blue system, respectively 
R (xr. yr). G (xg. yg) and B (xg, yg) - 
carrying out - this white point - this - 
the distance of R - this white point this 
■- the distance of G, and this white point 
- this -- the case where distance of B is 
set to Rr, Rg. and Rb. respectively - 
1.6<Rr/Rg< - it is characterized by filling 
the relation of 3.8 and i.6<Rb/Rg<3.8 
[0024] According to the electronic 
equipment of this invention, color display 
without color mixture is realizable. 
[00251 Next, explanation detailed about 
the display principle of the display by this 


invention is given, referring to drawing 2 
and dra wing 3 . In addition, although the 
example of half-transparency reflection 
type display is shown below, a reflective 
display principle does not change 
reflected type display, either. 
[002G] The TN liquid crystal panel 140 is 
used for this liquid crystal display as a 
transparency polarization shaft 
adjustable optical element. Moreover, the 
top polarizing plate 130 is formed in t he 
TN liquid crystal panel 140 bottom, and 
the light filter 150 and the bottom 
polarizing plate 160 which consist of RGB 
(red, green, blue), the optical diffusion 
board 170, and the reflective polarizing 
plate 180 are formed in the TN liquid 
crystal panel 140 bottom one by one at it. 
Furthermore, the back light 190 and the 
light reflex board 200 used as the light 
source are formed in the reflective 
polarizing plate 180 bottom in order. 
[0027] In addition, the transparency 
shaft of the top polarizing plate 130 and 
the transparency shaft of the bottom 
polarizing plate 160 serve as a relation 
which intersects perpendicularly mostly, 
and the transparency shaft of the bottom 
polarizing plate 160 and the 
transparency shaft of the reflective 
polarizing plate 180 have an parallel 
relation. Moreover, the optical diffusion 
board 170 performs forward scattering 
which has the Hayes value H. 
[0028] Moreover. 141 of left -hand side 
shows voltage the non-impressed field 
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winch is not impressing voltage to the TN 
liquid crystal panel 140. and 142 of 
right-hand side shows the voltage 
impression field which impresses voltage. 
[0020] Thus, the display constituted is 
explained, referring to drawing 2 about 
operation of a reflected typo display next. 
|()();iO] The case where introduction and 
the light which carried out incidence from 
the outside pass along the voltage 
non-impressed field HI of the TN liquid 
crystal panel 140 is described. 
[00:5 1 1 The incident litrht 111 by which 
incidence is carried out from the outside 
of display Only the light which has the 
linearly polarized light component of a 
direction parallel to space with the top 
polarizing plate 130 is penetrated. This 
light turns into light which has the 
linearly polarized light component of a 
direction perpendicular to the space by 
which about 00 degrees of the 
polarization directions were twisted by 
the voltage non-impressed field HI of the 
TN liquid crystal panel 140 after that. A 
light filter 150, the bottom polarizing 
plate IfU). the optical diffusion board 170 
and t he reflective polarizing plate 1 SO are 
penetrated as a linearly polarized light 
component of a direction perpendicular to 
space, and the transparent back light 190 
is passed, and it reaches and reflects in 
the light reflex board 200. And only the 
light 112 which has the linearly polarized 


reflected with the light reflex board 200 
penetrates a back light 100. the reflective 
polarizing plate 180, the optical diffusion 
board 170. the bottom polarizing plate 
1(50, and a light filter 150 again, the 
polarization direction serves as light 
which is twisted about 00 degrees and 
has the linearly polarized light 
component of a direction parallel to space, 
and outgoing radiation of this light is 
carried out by the voltage non-impressed 
field 141 as an outgoing radiation light 

m. 

[00;]2] Moreover, not only the light 112 
that has the linearly polarized light 
component of a direction perpendicular to 
space but the light 114 which has the 
linearly polarized light component of a 
direction parallel to space is contained in 
the light reflected with the light reflex 
board 200. For this reason, it is reflected 
by the reflective polarizing plate 180, it is 
again reflected with the light reflex board 
200, the polarization direction is changed, 
and this light 1 1 4 t urns into the light 115 
in which a part has the linearly polarized 
light component of a direction 
perpendicular to space, and passes the 
reflective polarizing plate 180. My 
repeating this, light can be used 
effectively and outgoing radiation light 
1 13 by which outgoing radiation is 
carried out from the top polarizing plate 
KtOcan be math 1 bright about about 1.0 
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[00331 Here, although it seems to pass 
the light filter 1 50 from which the color 
differed with an incident light 111 and 
the outgoing radiation light 113, since the 
optical diffusion hoard 170 is formed 
between the bottom polarizing plate 1G0 
and the reflective polarizing plate 180, in 
case this optical diffusion board 170 is 
passed, the light which passed the light 
filter 150 of each color diffuses. For this 
reason, red, green, and blue are mixed 
and a specific color does not color strongly 
the light reflected with the light reflex 
board 200. Consequently, the light 113 by 
which outgoing radiation is carried out 
from the top polarizing plate 130 is 
colored the color of the light filter 150 
which the light reflected with the light 
reflex board 200 passes. 
[0034] Next, the case where the light 
which carried out incidence from the 
outside passes along the voltage 
impression field 142 of t he TN liquid 
crystal panel 140 is described. 
[0035] Only the light which has the 
linearly polarized light component of a 
direction parallel to space with the top 
polarizing plate 130 among the incident 
lights 116 which carried out incidence 
from the outside of display is penetrated, 
ami after thai, ilnsligm passes wit horn 
changing the polarization direction by the 
voltage impression field 142 of the TN 
liquid crystal panel 140. passes a light 
filter 150. is absorbed with the bottom 
polarizing plate 160. and becomes dark. 


[003(51 Thus, in the voltage 
non-impressed field 141, the light by 
which incidence is carried out to display 
with the reflective polarizing plate 180 
can be used effectively, the light reflected 
by the light reflex board 200 turns into 
the outgoing radiation light 113 colored 
by the light filter 150, and outgoing 
radiation is carried out. On the other 
hand, in the voltage impression field 142, 
light is absorbed with the bottom 
polarizing plate 160, and it becomes dark. 
[0037] Next, it explains, referring to 
drawing 3 about operation of a 
penetrated type display. 
[0038] The case where the light which 
carried out outgoing radiation from 
introduction and the back light 190 
passes along the voltage non- impressed 
field 141 of the TN liquid crystal panel 
140 is described. 

L0039] The light 121 which has the 
linearly polarized light component of a 
direction perpendicular to space among 
the light source light generated from a 
back light 190 passes the reflective 
polarizing plate 180. the optical diffusion 
board 170. the bottom polarizing plate 
160, and a light filter 150. it becomes the 
light which has the linearly polarized 
light component of a direction parallel to 
the space by which about 90 degrees of 
the polarization directions were twisted, 
and outgoing radiation of this light is 
carried out by the voltage non impressed 
field 141 of the TN liquid crystal panel 
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MO as an outgoing radiation light 122 
from the top polarizing plate 
|()()40] Moreover, not only the light 121 
that has the linearly polarized light 
component of a direction perpendicular to 
space but the light 123 which has the 
linearly polarized light component of a 
direction parallel to space is contained in 
light source light from the hack light 190. 
For this reason, it is reflected by the 
reflective polarizing plate 180, it is 
reflected with the light reflex hoard 200. 
the polarization direction is changed aivl 
this light 123 turns into the light 124 in 
which a part has the linearly polarized 
light component of a direction 
perpendicular to space, and passes the 
reflective polarizing plate 180. By 
repeating this, light can be used 
effectively and outgoing radiation light 
122 can be made bright. 
[0041] Next, the case where the light 
source light from a back light 190 passes 
along the voltage impression field 142 of 
the TN liquid crystal panel 140 is 
described. 

[0012] The light 1 25 which has the 
linearly polarized light component of a 
direction perpendicular to space among 
the light source 1 light of a back light 190 
passes the reflective polarizing plate 1 SO. 
the optical diffusion board 170. the 
bottom polarizing plate Hit), and a light 
filter 150. after that, this light passes 


142 of the TN liquid crystal panel 140. 
and is absorbed with the top polarizing 
plate 130. and becomes dark. 
10043] Moreover, it is reflected by the 
reflective polarizing plate 180, it is 
reflected with the light reflex board 200. 
the polarization direction is changed, and 
the light 12G which has the linearly 
polarized light component of a direction 
parallel to space among the light source 
light from a back light 190 turns into the 
light 127 in which a part has the linearly 

pob'.n/ed light rnmpnnent nf :i direction 

perpendicular to space, and passes the 
reflective polarizing plate 180. However, 
this light 127 also passes without 
changing the polarization direction by the 
voltage impression field 142 of the TN 
liquid crystal panel 140, is absorbed with 
the top polarizing plate 130, and becomes 
dark. 

10044] Thus, outgoing radiation of the 
outgoing radiation light 113,122 colored 
by the light filter 150 is carried out with 
the combination whose TN liquid crystal 
panel 140 is not impressed [ voltage 
impression and ]. 
[0045] And like I since the optical 
diffusion board 170 and the light reflex 
board 200 are formed I the incident light 
1 1 1 shown in drawin£_2 , by passing the 
red of a light filter 150, it is colored red 
and the light which has the linearly 
polarized light component of a direction 
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through the bottom polarizing plate 160, 
the optical diffusion board 170, the 
reflective polarizing plate 180, and a back 
light 190. Since forward scattering is 
carried out in case the light of this red 
passes the optical diffusion board 170, 
not only the light that passed the red 
light filter 150 but green, the green which 
passed blue, and the light which received 
blue coloring will be mixed, and the light 
which reaches the light reflex board 200 
approaches the white light. For this 
reason, although it is thought in drawing 
2 that it is red. since the light 112 
reflected with the light reflex board 200 
reflects similarly the light which received 
coloring of the other colors (green, blue) 
substantially diffused with the optical 
diffusion board 160, it becomes white 
I the reflected light ]. And this white light 
passes a specific color (for example, 
green) among light filters 150 through a 
back light 190, the reflective polarizing 
plate 180, the optical diffusion board 170, 
and the bottom polarizing plate 160 again, 
and the light by which outgoing radiation 
is carried out by penetrating a liquid 
crystal panel 140 and the top polarizing 
plate 130 is colored green. 
[0046] And like [ since the optical 
diiiusion ooaro i /u ano ine ngm renex 
board 200 are formed ] the incident light 
111 shown in drawing 2 , by passing the 
red of a light filter 150, it is colored red 
and the light which has the linearly 
polarized light component of a direction 


parallel to space reaches the light reflex 
board 200 in the display by this invention 
through the bottom polarizing plate 160, 
the optical diffusion board 170, the 
reflective polarizing plate 180, and a back 
light 190. Since forward scattering is 
carried out in case the light of t his red 
passes the optical diffusion board 170, as 
for the light which reaches the light 
reflex board 200, it is desirable for not 
only the light that passed the red light 
filter 150 but green, the green which 
passed blue, and the light which received 
blue coloring to be mixed, and to 
approach the white light. However, 
between the light filter 150 and the light 
reflex board 200, the bottom polarizing 
plate 160, the optical diffusion board 170, 
the reflective polarizing plate 180, and 
the back light 190 grade are arranged. 
For this reason, since between a liquid 
crystal panel 140 and the light reflex 
boards 200 is separated, the light of a 
short wavelength component is absorbed, 
and the light reflected from the light 
reflex board 200 will wear the yellow 
taste, and will be colored. Furthermore, 
since the member by which it was placed 
between from the TN liquid crystal panel 
140 before the reflective polarizing plate 
180 a light filter 150, the bottom 
polarizing plate 160, the optical diffusion 
board 170, the reflective polarizing plate 
180, and a back light 190 wear the yellow 
taste and are colored, light will also be 
colored yellow. 
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[001 7 1 Then, this invention person 
obtained the result as shown in the next 
table 1. as a result of measuring the 
ehromatieity of the light filter 1 HO which 
produces such fault, and the chromaticity 
in the foreground color of the TN liquid 
crystal panel 140 which received the 
reflected light. 

[0048] in addition, alienation of front 
Naka - the size R shows the 
chromaticities R and ( ] of a light filter 
which consist of a red system, a green 
system, and a blue system, and the 
distance between H from the white point 
(0.310 0.31G) 

[0049] the case where the coordinate of 
the chromaticity when measuring by 
ilium inant 0 is set to R (xr. yr), (] (xg. yg). 
and H (xb, yb) - alienation -- sizes Rr. Rg. 
and Rb 

Rr={(xr().:nO )2+(yr0.316)2} l/2Rg={(xg- 

o.;no )2+(yg-o.:n(i)2}i/2Rb={(xb-o.;no)2 

+(yb-().:n(>)2} 1/2 - calculation ****** 

lOOfjOl 

[Table 1] 





* 


m 

n 

fl 

ft 

U 


X 

0.380 

0.310 

0.Z47 

0.326 

0.402 

0.304 

0.230 

y 

0.30O 

0.385 

0.269 

0.358 


0.4CO 

0.263 


0.072 

0.069 

0.079 



1.04 

1.00 

1.14 


[OOf)l] Thus, sine* 1 the white coordinate 
on a liquid crystal panel 140 is (0.:52b\ 
0.:S58). it turns out that it is colored on a 


O.iiHi). 

10052] Then, the artificer detected 
bringing close to a white coordinate by 
the light filter designed as shown in the 
following table 2 and Table I] by selting 
up the chromaticity of a light filter 150 
and repeating various experiments, in 
order to bring the light reflected with the 
light reflex board 200 close to a white 
coordinate. 
[005:]] 
[Table 2| 










* 

« 

6 

* 

H 

H 

X 

0.408 

0.309 

0.219 

0.320 

0.430 

0.303 

0.204 

y 

0.299 

0.368 

0.258 

0.341 

0.297 

0.383 

0.251 


0.099 

0.052 

0.108 





H/Rff 

1.91 

1.00 

2.07 






100541 
iTable 3] 







0 

8 

* 

6 

* 

U 

* 

X 

0.425 

0.310 

0.193 

0.315 

0.447 

0.304 

0.179 

y 

0.298 

0.355 

0.243 

0.328 

0.296 

0.36S 

0.235 

■BWiiR 

0.116 

0.039 

0.138 






2.98 

1.00 

3.54 






[0055) Furthermore, a chromaticity setup 
of each color of a light filter carried out 
the knowledge of what is necessary being 
just to set up so that the following 
formula (1) may be satisfied. 
[005(31 

Ui<Rr/Rg<:*.8;md 1 .(i<Rh/Rg<:*.8 ... (1) 
I lere. the result of Table I - :* is 
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diagram of a light filter, and drawing A 
(B) is the chromatieity diagram of a 
foreground color. Moreover, an according 
I Wl ] to conventional technology white 
display f 0 / W] / the white point (0.310 
0.31G) coordinate, the white display 
coordinate from which W2 was obtained 
by Table 2, and W3 show the white 
display coordinate acquired by Table 3, 
respectively. 

[0058] and although it had separated 
from the white display coordinate Wl by 
the conventional technology from the 
white field so that this drawing 4 (B) 
might also show, by making the value of 
Rr/Rg and Rb/Rg larger than l.G. a white 
display coordinate enters in a white field, 
and approaches the white point WO If it 
enlarges, although the white display 
coordinate approaches the white point 
WO. when it is set to Rr/Rg>3.8 or 
Rb/Rg>3.8, the coordinate of R, G, and B 
enters in a white field, and it becomes 
impossible furthermore, to display Red R 
and Blue B. For this reason, the range of 
the above-mentioned formula (1) is set up. 
[0059] And when performing a reflected 
type display in the display by this 
invention by setting up the chromatieity 
in each color of a light filter, the light by 
which can make wlii it* the reflecied light 
by which incidence is carried out to a 
light filter 150. and outgoing radiation is 
carried out from display can prevent 
wearing the yellow taste and being 
colored, and can perform clear color 


display. 

[00(H)] Moreover, if a light filter 150 is the 
dot matrix display which consists of red. 
green, and blue, the full color display of a 
multicolor display and a further will be 
attained. 

[0061] In addition, although the 
above-mentioned explanation explained 
the normally white mode, normally black 
mode may be used. And in a normally 
white mode, even if it is which [ of a 
reflected type display and a penetrated 
type display ] case, the effect that a 
display becomes bright is done so. 
[0062] Moreover, although the 
half-transparency reflection type liquid 
crystal display which used the back light 
190 was illustrated in the display by the 
above-mentioned composit ion, of course, 
you may apply to the reflected type liquid 
crystal display which omitted not only 
this but the back light 190. 
[0063] Next, the principle of a reflective 
polarizing plate is explained using 
drawing 1 or drawing 3 . Drawing 1 is the 
outline perspeet ive diagram of the 
reflective polarizing plate used as a 
reflective polarization means, and 
drawing 2 and drawing 3 are the 
schematic diagrams of the display which 
used this reflective polarizing plate. 
[OOGd] First, the structure of the 
reflective polarizing plate 180 is 
described, referring to drawing 1 . The 
reflective polarizing plate 180 has the 
layered product structure where two or 
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more laminating of the two different 
layers 1 (A horizon) and 2 (H horizon) 
wore carried out by turns, here •■ layers 1 
and 2 -- the refractive index (nAX) of the 
direction of X of A horizon 1, and the 
refractive index (nAY) of the direction of 
Y -- differing - the refractive index (nAY) 
of the direction of Y of A horizon 1, and 
the refractive index (nHY) of the direction 
of Y of H horizon 2 - substantial " etc. - 
it spreads - it is formed so that it may 
become 

the light which has the linearly polarized 
light component of the direction ofY 
among the light which carried out 
incidence to the reflective* polarizing plate 
180 from the direction perpendicular to 
the upper surface f> of this reflective 
polarizing plate 180 is carried out as a 
light which penetrates this reflective 
polarizing plate 180 and has the linearly 
polarized light component of the direction 
of Y from an inferior surface of tongue (>. 
Moreover, outgoing radiation of the light 
which has the linearly polarized light 
component of the direction of Y among 
the light which carried out incidence to 
the reflective polarizing plate 180 from 
tlit 1 direction conversely perpendicular to 
the inferior surface of tongue (> of the 
reflective polarizing plate 180 is carried 
out as a light which penetrates this 
reflective polarizing plate 180 and has 


r>. Here, the direction (the direction ofY) 
which light penetrates is called 
transparency shaft. When thickness I in / 
the Z direction of t A and B horizon 2 / for 
the thickness in the Z direction of A 
horizon 1 1 is set to tH and wavelength of 
an incident light is set to lambda on the 
other hand, it is 
tA-nAX+tB nBX=lambda/2... (2) 
The reflective polarizing plate 180 is 
formed so that it may carry out ** 
satisfactory. 

IfvwvM ti,« + u„ i; k. 

nnn/vj| i nv i i j_, i i i vviin Ji inin inv inn in ly 

polarized light component of the direction 
of X among the light which has the 
wavelength lambda by which incidence is 
carried out by this to the reflective 
polarizing plate 180 from a direction 
perpendicular to the upper surface 5 of 
the reflective polarizing plate 180 is 
reflected by this reflective polarizing 
plate 180. Moreover, the light which has 
the linearly polarized light component of 
the direction of X among the light by 
which incidence is carried out to the 
reflective polarizing plate 180 from a 
direction perpendicular to t he inferior 
surface of tongue 0 of the reflective 
polarizing plate 180 is reflected with this 
reflective polarizing plate 1 180. Here, the 
direction (the direction of X) which light 
reflects is called reflective shaft. 
[00fi7] The reflective polarizing plate 180 
and by changing variously the thickness 


11 


J200 1-08:5 502 A 


horizon 2, and forming the 
aforementioned formula (2) [ the full 
wave length range of the light ] The light 
which has the linearly polarized light of 
t he direction of X not only covering a 
single color but covering all the white 
lights is reflected as a light which has the 
linearly polarized light of the direction of 
X, and the light which has the linearly 
polarized light of the direction of Y is 
made to penetrate as a light which has 
the linearly polarized light of the 
direction of Y. 
[0068] The KOPORI ester 
(eoPEN;copolyesterof naphthalene 
dicarboxylic acid and terephthalic or 
isothalic acid) of naphthalene 
dicarboxylic acid and a terephthalic acid 
can be used for a B horizon using what 
extended polyethylenenaphthalate (PEN: 
polyethylene naphthalate) to the A 
horizon of this reflective polarizing plate 
180, In addition, the quality of the 
material of the reflective polarizing plate 
180 used for this invention is not limited 
to this, and can choose the quality of the 
material suitably. Moreover, as for such a 
reflective polarizing plate, the detail is 
indicated by for example, the ****** No. 
506985 [ nine to ] official report etc as a 
reflective polarizer. 
[0069] 

[Embodiments of the Invention] Next , the 
operation gestalt by this invention is 
explained with reference to a drawing. 
[0070] 1 and operation gestalt <lst 


operation gestalt> drawing 5 are the 
outline block diagrams of the 
elect rochromatic display 3 0 by the 1st 
operation gestalt. The STN cell 20 is 
being used for display 10 as a 
t ransparency polarization shaft 
adjustable means. Moreover, the phase 
contrast film 14 and the top polarizing 
plate 12 are formed in the STN cell 20 
bottom one by one, and the optical 
diffusion board 30 and the bottom 
polarizing plate 15 are formed in the STN 
cell 20 bottom one by one. Moreover, the 
reflective polarizing plate 40, the light 
source 70, and the light reflex board 60 
are formed in the bottom polarizing plate 
15 bottom in order. 
[0071] Here, the light source 70 is 
carrying out outgoing radiation of the 
light to the upper part by the transparent 
material 72 using Light Emitting Diode 
(Light Emitting Diode)71. The 
transparent material 72 is formed in 
about 0.7mm in thickness with inorganic 
transparent materials or those complex, 
such as transparent resins, such as 
acrylic resin, polycarbonate resin, and 
amorphous polyolefm resin, and glass. 
Moreover, two or more small salients are 
formed in the front face of a transparent 
material 72, and m order for the size of 
this the salient of each to be about 
5-micrometer or more need in order not to 
generate the influence by diffraction, 
since the wavelength of the light is about 
380nm - about 700nm, and to be the size 


15 


42001-08;i502A 


of I ho grade which a salient does not 
worry hy the naked eye ovservation. 300 
micrometers or more 1 are desirable I a 
size ]. 

[00721 Moreover, as for the light reflex 
board GO, the vacuum plating of 
aluminium, the thing by which silver 
vacuum evaporationo was carried out, an 
aluminum foil, etc. are used on a PLT 
film. 

[007:51 furthermore, the STN cell 20 - two 
glass substrates 21 and 22 and seals - it 

: i... *u.. 1 

in luiiniiiUKU tty i in uvjuiki ». i y r> ia i jxuni 

of composition of having enclosed STN 
LCI) 2(J in the cell which consists of a 
member 23 Moreover, a transparent 
electrode 24 is formed in the inferior 
surface 1 of tongue of a glass substrate 21. 
the transparent electrode 25 is formed in 
the upper surface of a glass substrate 22. 
and the dot matrix is constituted. 
Transparent electrodes 24 and 25 are 
formed oflTO (Indium Tin Oxide), the tin 
oxide, etc. Furthermore, the light filter 27 
which consists of red 27k. green 27(1. and 
blue 27H is formed in the inferior surface 
of tongue of a transparent electrode 21, 
and it is in agreement with the electrode 
pattern of a transparent electrode 25. In 
addition, you may form a light filter 27 
between not t ho inferior surface of tongue 
of a transparent electrode 24 but the 
glass substrate 21. and a transparent 
electrode 24 


compensation, rectifies the coloring 
generated in the STN cell 20, and enables 
monochrome display. 
10075] In addition, the reflective 
polarizing plate 1 80 explained using 
d rawing 1 is used for the reflective 
polarizing plate 40 in this operation 
gestalt, and transparency shaft 
orientation's [ the transparency shaft 
oriental ion of this reflect ive polarizing 
plate 40 and 1 of the bottom polarizing 
plate 15 corresponds mostly. 

Innrr/?! J »7U >n( 1 

IWWfWj 1 14 1 l 1 IV I 111 Wl V , H U ul IL I V A 1 1 I v * , 

and blue 27H of t he light filter 27 by this 
operation gestalt are set up so that the 
chromaticity may satisfy the 
aforementioned formula (1). 
[0077] Next, operation of the display 10 
by this operation gestalt is explained. 
[0078] first, in voltage the non-impressed 
field of the STN cell 20 in a reflected type 
display The light which carried out 
incidence from the outside turns into 
light which has the linearly polarized 
light component of the predetermined 
direction with the top polarizing plate 12. 
After that, the polarization direction 
serves as light which has the linearly 
polarized light component twisted the 
predetermined angle (for example. 240 
degrees), penetrates the optical diffusion 
board 30. the bottom polarizing plate 15, 
and the reflective polarizing plate 40. 
passes a transparent material 72 further. 
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light passes a transparent material 72, 
the reflective polarizing plate 40. the 
bottom polarizing plate 15, and the 
optical diffusion board 30 again, and 
outgoing radiation of the light which has 
the linearly polarized light component of 
which the polarization direction was 
twisted by the STN cell 20 the degree of 
predetermined angle is carried out from 
the top polarizing plate 12. 
[0079] And since reflection is repeated 
between the reflective polarizing plate 40 
and the light reflex board GO and 
outgoing radiation is soon carried out 
towards the STN cell 20 from the 
reflective polarizing plate 40 even if it is 
the light which changed the polarization 
direction among the light reflected with 
the light reflex board GO. a bright display 
can be obtained. If the reflected light 
passes a light filter 27 in that case, this 
light can be colored the color of either red 
and copper rust. 
[0080] Moreover, in the voltage 
impression field of the STN cell 20, the 
light which carried out incidence from the 
outside turns into light which has the 
linearly polarized light component of the 
predetermined direction with the top 
polarizing plate 12, it passes the STN cell 
20 after that with the light which has this 
linearly polarized light component, is 
absorbed with the bottom polarizing plate 
15. and becomes dark. 
[0081] Next, in voltage the non-impressed 
field of the STN cell 20 in a penetrated 


type display, the light which carried out 
outgoing radiation from the light source 
70 turns into light which has the linearly 
polarized light component of the 
predetermined direction with the 
reflective polarizing plate 40, penetrates, 
and turns into light which has the 
linearly polarized light component of 
which the polarization direction was 
twisted by the STN cell 20 the degree of 
predetermined angle, and outgoing 
radiation is carried out through the top 
polarizing plate 12. Under the present 
circumstances, outgoing radiation light is 
colored the color of the passing light filter 
27. 

[0082] On the other hand, in the voltage 
impression field of the STN cell 20. the 
light which carried out outgoing radiation 
from the light source 70 turns into light 
which has the linearly polarized light 
component of the predetermined 
direction with the reflective polarizing 
plate 40, penetrates, passes the STN cell 
20 with the light which has this linearly 
polarized light component, is absorbed 
with the top polarizing plate 12, and 
becomes dark. 

[0083] Thus, in the display 10 by this 
operation gestalt. bright color display is 
realizable with the light filter 27 which 
consists of three colors of red and copper 
rust by both a reflected type display and 
pe net rated type display. 
[0084] Furthermore, in the display 10 by 
this operation gestalt, it has set up so 
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that the aforementioned formula (1) may 
he satisfied for the ehromaticity of red 
27K. green 27C, and blue 27H which 
constitutes a light filter 27. 
[0085] It can consider as the white light 
which mixed red and copper rust, without 
influencing this for the light reflected 
with the light reflex board (JO of the 
optical diffusion board 30, the bottom 
polarizing plate If), the reflective 
polarizing plate 40, and light source 70 
grade. And since the reflected light by 

whic h jm:uii:iia: is irarruui uul m iiu* STN 
cell 20 is white, the light by which 
outgoing radiation is carried out from 
display 10 is colored by only the color of 
the passing light filter 27. 
[ 0080 1 Consequently, by making into the 
white light light irradiated from the 
tooth-back side of the STNcell 20 (liquid 
crystal panel) at the time of a reflected 
typo display it can become color mixture, 
and can prevent that color display is 
carried out, and clear bright color display 
can be realized. 

[00871 <2nd operation gestalt> D rawing 0 
is the schematic diagram of the display 
by tin 1 2nd operation gestalt. In the 
display 10 by the 1 st operation gestalt . 
the light source 1 70 is omitted and it 
constitutes from this operation gestalt as 
reflected type display. **** can be 
performed for color display I in / a 
reflected type di sp I ay / as such 


is the schematic diagram of the display 
by the 3rd operation gestalt. With this 
operation gestalt. in the display 10 by the 
1st operation gestalt, the position of the 
bottom polarizing plate 15 and the optical 
diffusion board 30 is changed, and it 
arranges to the STN cell 20 down side in 
order of the bottom polarizing plate 15 
and the optical diffusion board 30. 
[0080] <4th operation gestalt> Drawing 8 
is the schematic diagram of the display 
by the 4th operation gestalt. With this 

-.4., l* :~ 1 n l,.. <i,„ 

Wpl'I (1 1 U/ii ^cmmi, in n»- ti i.-tp i<i j j v v uy un 

3rd operation gestalt. the reflective 
polarizing plate 40 is arranged between 
the bottom polarizing plate 15 and the 
optical diffusion board 30. and the bottom 
polarizing plate 15. the reflective 
polarizing plate 40. and the optical 
diffusion board 30 are arranged one by 
one to the STN cell 20 down side. 
[0000] <5th operation gestalO Ilrawmgj) 
is the schematic diagram of the display 
by the 5th operation gestalt. With this 
operation gestalt, the bottom polarizing 
plate 15 is omitted in the display by the 
4th operation gestalt. Thus, in the 
display by this operation gestalt, an 
indication can be given bright by 
lessening the member which light passes. 
[0001 1 <(>th operation gestalt> Drawing.. 
10 is the schematic diagram of the 
display by the (>th operation gestalt. With 
this operation gestalt. it arranges to the 
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bottom polarizing plate 15. the optical 
diffusion hoard 30. the reflective 
polarizing plate 40. and the light reflex 
board 60. 

10092] <7th operation gest.alt> Although 
reflected type display was shown, the 
bottom polarizing plate 185 is omitted 
and you may make it constitute from the 
above 2nd and the Gth operation gestalt. 
[0093] Although each aforementioned 
operation gestalt illustrated and 
described the STN cell 20 to the liquid 
crystal panel, this invention should just 
be a thing which are 2 and a modification 
and which changes the transparency 
polarization shaft else [, such as not only 
t his but TN liquid crystal panel, an ECB 
liquid crystal panel, etc., ] with voltage 
etc. 

[0094] Moreover, the display 10 
mentioned above is applicable to the 
electronic equipment of equipment 
equipped with a personal computer, a 
pager, a liquid crystal television, the 
video tape recorder of a viewfinder type 
and a monitor direct viewing type and car 
navigation equipment, an electronic 
notebook, a calculator, a word processor, a 
workstation, the cellular phone, the TV 
phone, the POS terminal, and the touch 
panel. 
[0095] 

[Effect of the Invention] As mentioned 
above, light by which is reflected with a 
light reflex means and incidence is 
carried out to a transparency polarization 


shaft adjustable means since the 
chromaticity of each color of a light filter 
was set up in the display by this 
invention so that the distance Rr, Rg, and 
Rb of the white point (0.310 0.31G) and 
colors R, G. and B might serve as a 
relation of LG<Rr/Rg<3.8 and 
l.G<Rb/Rg<3.8 can be made into the 
white light, and clear color display can be 
realized. 


DESCRIPTION OF DRAWINGS 

[Brief Descript ion of the Drawings] 
iDrawingjJ It is the perspective diagram 
showing the reflective polarizing plate 
used for the display by this invention. 
[Drawing 2] It is explanatory drawing 
showing the principle of the reflected 
type display by this invention. 
[Drawing 3] It is explanatory drawing 
showing the principle of the penetrated 
type display by this invention. 
[Drawing 4] It is explanatory drawing 
showing the measurement experiment of 
parallax. 

[Drawing 5] It is the outline block 
diagram showing the display by the 1st 
operation gestalt. 

[Drawing Gj It is the outline block 
diagram showing the display by the 2nd 
operation gestalt. 

[Drawing 7] It is the outline block 
diagram showing the display by the 3rd 
operation gestalt. 

[Drawing 8] It is the outline block 
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diagram showing the display by the 4th 
operation gestalt. 

lJlr.iiwing....J.)J It is (ho outline block 
diagram showing tho display by tho ftth 
operation gestalt. 

[Drawing 10] It is tho outline block 
diagram showing tho display by tho fith 
oporation gostalt. 
(Description of Notations] 
10 ... Display 

12,130... Top polarizing plate 
1/5.160 ... Bottom nol arizing plate 

... ^ i in eon 
2(> ... Liquid crystal 
27.150 ... Light filter 
:i().170 ... Optical diffusion board 
40.200 ... Reflective polarizing plate 
70 ... Light source 
80 ... Light reflex board 
HO ... TN liquid crystal panel 
DO ... Hack light 
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